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1. Introduction
Planning of healthcare services in developing countries 
is a challenging task due to many reasons. Many 
interrelated reasons can be attributed as causative 
factors. Stagnant or decreasing resources, double 
burden of diseases, demographic and epidemiological 
transitions are some of the main factors (Cibulskis & 
Hiawalyer, 2002; Sauerborn, Lippeveld, Bodart, & 
World Health Organization., 2000; World Health 
Organisation, 2007). Political instability and prevailing 
civil war in some countries also exaggerate the existing 
situation.
The difficult task of planning healthcare services in 
such a situation can be achieved only through a well 
coordinated attempt at all levels of the health system 
of the country. A well organised health information 
system is the basic prerequisite and the foundation of 
such a coordinated attempt (Azubuike & Ehiri, 1999).
Unfortunately most, if not all developing countries do 
not have a well designed health information system. 
As a result of this, health planners of these countries 
are not capable of making informed decisions. 
Therefore health planners and policy makers of these 
countries mainly rely on ad hoc planning decisions 
based on their personal experiences and preferences 
(Evans & Stansfield.S, 2004). This creates very 
unsatisfactory situations in these countries leading to 
more resource depletion without addressing the 
healthcare needs of the population and country as a 
whole. Understandably this is a vicious cycle making 
the situation worse year by year. As highlighted above 
this situation could be averted to a considerable extent 
through well designed and well managed health 
information systems. Understanding the value of 
health information management, many developing 
countries have made individual attempts in the recent 
past to reform their existing, fragile health information 
systems. It is regrettable that most of these individual 
attempts ended up as a total or partial failure, a few 
years after the implementation of such reforms (Heeks, 
2006). The failure of information systems as a whole 
and widespread failure of reform attempts in developing 
countries are significant problems which have drawn 
attention of the many, including health planners and 
researchers (Chaulagal, 2005).
2. Health planning in the third world 
– A situational analysis
A unique and challenging situation exists in developing 
countries today. In technical terms of epidemiology, it 
is called “double burden of diseases”. These countries 
face the existing burden of communicable or infectious 
diseases on one hand and the emerging threat of non 
communicable diseases on the other hand. The former 
is mainly due to the increased population density and 
the environmental conditions. The later is due to the 
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demographic transition based on aging population and 
increased life expectancy and the low birth rate (Islam 
& Zaffar Tahir, 2002). In addition to the above, some 
of these countries are plagued by civil war, political 
instability and large scale natural or manmade disasters 
from time to time. Health Planners and policy makers 
of these countries are struggling to meet the health 
needs amidst these difficulties with stagnant or 
decreasing resources (Karandagoda, 2002). Pro active 
measures to meet the needs of the catchment population 
of these health systems are virtually non-existent in 
these systems. Instead of making short and long-term 
health plans based on actual needs they rely on a 
problem solving approach as and when the needs arise. 
Undue political influence and personal interests of the 
health administrators play key roles in planning in 
these health systems, making the situation worse. One 
of the fundamental, perhaps the most important 
reasons for this situation is the lack of information in 
these health systems to support the administrators to 
identify the priorities (WHO, 1999). 
3. Planning based on Health 
Information
There is evidence in current literature that health 
planners, economists and researchers discuss the 
importance and usefulness of health information in 
planning more often than ever before. It is the utmost 
responsibility of the health administrators to identify 
the needs and priorities of respective health systems. 
That will eliminate the personal and political bias in 
the planning process. A good set of health indicators 
based upon a reliable information system can provide 
needed support not only for planning but also for 
monitoring and evaluation of the health activities 
(Cibulskis, 2002). World Health Organisation (2001) 
has highlighted the positive impact of health 
information in system administration and planning. It 
says that there is a direct link between improvement of 
health systems and the presence of a well organised 
Health Management Information System (HMIS).
4. Health Management Information 
Systems in the third world – current 
perspectives
Although it is understood that improvement of the 
situation requires “accurate information”, many third 
world countries do not have reliable Health 
Management Information Systems. Many describe it 
as highly unreliable and disorganised (WHO, 2001). It 
is noteworthy to a reader of historical publication that 
150 years ago, Florence Nightingale, the pioneer of 
the nursing service mentioned the scarcity of 
information and how important it was for her service 
needs. It is mentioned below in her own words (as 
cited in Lippeveld, 2000). 
“We apply everywhere for information and scarcely 
an instance have we been able to obtain hospital 
records fit for any purpose of comparison”
It could be assumed that even today, the validity of the 
above statement cannot be questioned in most of the 
health systems in developing countries. Most of these 
countries run highly fragmented health information 
systems. At least six common characteristics of these 
systems are consistently cited in the literature 
(Lippeveled, 2000). 
1. There is no integration of various sub components 
of information
2. There is redundancy in the data collected.
3. Data in healthcare activities are irrelevant and of 
poor quality
4. Healthcare information is not linked to a 
reference population
5. Information management is often heavily 
centralised in the system
6. The Health information system infrastructure is 
inadequate in most developing countries.
WHO regional office of the Western Pacific Bureau 
compiled a report for its 50th session in 1999 on status 
of Health Information systems in the region. The 
report classified the countries in the region in to four 
categories as follows (WHO, 2001).
1. An advanced national Health Information system 
is in place and comprehensive reviews are carried 
out periodically. Examples : Australia, Japan, 
New Zealand, Singapore
2. A national Health Information System is in place 
but is being upgraded possibly with the support of 
one or more external agencies. Examples : China, 
Fiji, Malaysia, the republic of Korea and Samoa
3. Components of a national Health Information 
Systems are being developed or strengthened and 
there are plans to integrate these sub systems into 
a total system. Examples : Papua New Guinea 
and Vietnam
4. There are some development activities related to 
national Health Information System development, 
focussing on surveys and studies.
 Examples: Cambodia and Lao Peoples 
Democratic Republic
There is a strong likelihood that most developing 
countries of the world belong to one of the last three 
categories. It is evident that, the World Health 
Organisation is well aware of the seriousness of this 
situation and the need to improve it. South East Asian 
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Regional Organisation of the World Health 
Organisation held an inter country consultation 
meeting in October 2001 on strengthening of Health 
Information Systems in countries of the region. The 
South East Asian region consists of a group of resource 
limited developing countries. Country representations 
were made on behalf of India, Nepal, Bhutan, 
Bangladesh, Sri Lanka, Pakistan, Maldives, Myanmar, 
and Indonesia. The report makes observatory remarks 
that most national Health Information Systems in the 
region are weak, too vertical, centrally oriented and 
overloaded with data. Many Health Information 
Systems in the region are not fully relevant to 
programme management at operational or national 
level (WHO, 2001).The highlights of the individual 
country representations were: 
1. There is a general tendency of reluctance on the 
part of high level decision makers regarding the 
application of Evidence Based Decision making 
(EBD) for many reasons. Strategies must be 
developed to convince these decision makers 
regarding the importance of informed decision 
making.
2. An effective Health Management Information 
system should possess the characteristics of 
reliability, relevancy, timeliness, cost 
effectiveness, efficiency and dynamism.
3. “Bottom up” planning is essential to enhance the 
use of information in planning process from 
community to national level.
4. Importance of regional networking and data 
warehousing technique
The final conclusion was that the member countries 
are in need of development of an “information culture” 
in promoting utilisation of “information” for evidenced 
based decision making.
5. Health Management Information 
Systems: Recent reforms 
The need for reforms for improved routine Health 
Management Information Systems as planning support 
mechanisms is well documented. While there is a 
general consensus that Health Management 
Information Systems should be restructured, very few 
publications have focussed on how to develop such 
systems. It has even been argued that Health 
Management Information Systems differ from country 
to country and that no appropriate models exist which 
can be applied to all countries (Foltz, 1993). But the 
World Health Organisation adopts a different opinion. 
It believes that there are some common elements 
which can be adapted to create more efficient and 
effective Health Management Information Systems 
(WHO, 1999).
Many countries made some significant attempts to 
reform their Health Management Information Systems 
in the recent past. Malawi provides a good example of 
reform exercise with design and implementation of a 
Health Information System (Chaulagai, 2005). 
Malawi is a resource limited third world country 
situated in South East Africa. As in many developing 
countries, lack of reliable data and grossly inadequate 
use of information in planning and management of 
health services were two main weaknesses of Health 
Information System in Malawi. The process of 
restructuring the Health Management Information 
system in Malawi began in 1999. A comprehensive but 
simple and manageable Health Information System 
was introduced in the country in January 2002. The 
design focussed mainly on the use of information in 
planning, management and the improvement of quality 
and coverage of the services. Various sub components 
are integrated to build the National Health Management 
Information System. It is interesting to note the way it 
has considered the integration of non routine sources 
like census and research in to the routine system. From 
a theoretical perspective this framework is highly 
attractive in terms of a planning and management 
solution. Unfortunately it was not to be so from a 
practical perspective. A midterm review of the system 
found it to be one of the best in Africa. However after 
three years it was found that very little improvement 
has been made in the use of information in rationalising 
decisions. It has been revealed that policy makers and 
planners were reluctant to use the information in their 
decision making process. Several possible reasons 
were cited. 
Some of them are
1. Administrators were not skilled enough to work 
in an information rich environment. Instead they 
relied mostly on their experiences and other 
familiar strategies. 
2. Some of the indicators and information provided 
were not compatible with the actual needs of the 
planners.
3. Administrators were not trained to interpret the 
information provided
4. Most of the higher level administrators were not 
adequately computer literate and therefore they 
had to seek the assistance of external technicians 
very often.
5. The whole system lost its popularity over time 
due to some other inexplicable reasons.
6. There was a lack of accountability of 
administrative level personnel who were 
responsible for the implementation, monitoring 
and evaluation of the system.
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For these reasons, the National Health Management 
Information System of Malawi which appeared so 
comprehensive in its design phase lost its ground in 
six years as a planning tool. The country profile of 
Malawi could be considered as representative of the 
developing third world. Thus it is a good case study 
which is applicable to the entire third world and that, 
causative factors for such failures should be seriously 
investigated and analysed to avoid repetition. Detailed 
investigations and case analysis of such failures are 
rare in the literature.
6. System failure: HMIS
Although the publications of detailed case analyses 
are rare, failure stories in the HMIS reforms are 
commonly seen in the literature. Some believe that 
there is a negative bias against the failure of HMIS 
reforms (Heek, 2006). There is a strong possibility 
that, what we see in the published literature is only the 
tip of the ice berg. Some statements found in literature 
on HMIS failure are listed below.
1. Baynon’s study in 1998: People within the 
National Health System (NHS) of the United 
Kingdom appear to believe that this organisation 
has experienced a relatively high rate of 
Information System failure (as cited in Heeks, R. 
2006). 
2. Anderson’s study in 2000: Seventy per cent of the 
systems either fail or do not provide end user 
satisfaction (as cited in Heeks, R. 2006).
3. Berg’s study in 2001 : There are many more 
failure stories to tell than success stories (as cited 
in Heeks, R. 2006)
4. Guise’s study in 2003: Even in today’s healthcare 
informatics, more than twenty five years after the 
inception of the field, truly successful Health 
Information System stories are not common.  
On the other hand failures are highly visible, 
widespread and costly (as cited in Heeks, R. 2006)
5. Lorenzi’s study in 2003: Most healthcare 
informatics professionals have experienced or  
are familiar with one or more system failures. 
Many healthcare institutions have consumed huge 
amount of money and frustrated countless people 
in unsuccessful Information System efforts (as 
cited in Heeks, R. 2006).
These statements reveal the true situation of Health 
Information System reform attempts. The question 
remains as to why these reforms fail on a large scale. 
Some authors also argue that these failure stories are 
mere exaggerations. Therefore it is necessary for the 
HMIS failure to be truly defined and estimated.
7. Information and Communication 
Technology (ICT) and health 
information: Positive influence 
towards HMIS reform attempts
Information and Communication Technology (ICT) 
has positively influenced Medical Science and the 
healthcare services in general, in numerous ways. It is 
also a highly useful tool in every aspect including the 
reform attempts of regional and national health 
information systems. But it is said that countries which 
most need the capabilities of ICT for their HMIS have 
the least facilities and resources to do so (Lippeveld, 
2000). 
The authors’ view is that Health Information Science 
should not be an isolated discipline. Principles and 
practices of Health Informatics (the science that deals 
with the application of ICT in healthcare) and other 
ICT disciplines such as Decision Science and support 
systems should be utilised to the maximum extent by 
third world nations in their reform attempts of national 
Health Information systems. Perhaps counteractive 
solutions for most of the problematical negative forces 
in HMIS reform attempts may be present in genuine 
and practical applications of Health Informatics. More 
research and investigations are needed at this stage to 
underpin the beneficial implications of principles of 
Health Informatics in this endeavour of HMIS 
reforms.
What is disturbing in this context is the lack of 
enthusiastic approach by developing nations to apply 
ICT capabilities and principles of Health Informatics 
in their HIS reform attempts. There may be technical, 
political, social and other factors involved in this 
reluctance. More and more research in this area is 
required to identify these negative forces and also to 
discover the critical success factors. 
The following sections of this paper will be devoted to 
discussion of these two important topics, Health 
Informatics and Decision Support Systems, as they are 
considered relevant in achieving the objectives of the 
reform attempts of Health Information Systems in 
developing countries.
8.1 Health Informatics: A relatively 
young discipline
Health Informatics is the branch of science which 
links health and ICT. More recently informatics has 
been defined as the “study of the application of 
computer and statistical techniques to the management 
of information (Subbaiah, 2001). The most appropriate 
combined scientific definition of the term “Health 
Informatics” is considered to be “the application of 
computer and information science in all basic and 
applied biomedical sciences to facilitate the acquisition, 
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procession, interpretation, optimal use, and com-
munication of health related data (Collen, 1986).
Health Informatics is a fast evolving technology and 
therefore substantial advances can occur within a year. 
Accordingly timely articles on Health Informatics are 
often found in proceedings of the meetings sponsored 
by professional associations and the industry (Collen, 
1986). 
The principle suggestion of this paper is that HIS 
failure in developing countries should be researched 
and empirical solutions must be worked out under the 
discipline of Health Informatics so that benefits of 
Information technology could be exploited in favour 
of the reform process.
This paper further emphasises that technology driven 
Information Systems such as Decision Support 
Systems should receive due attention as a possible 
solution to the absence of management support in 
existing weak and fragmented Health Information 
Systems in developing countries.
8.2 Decision Support Systems
This (DSS) constitutes a class of computer based 
information systems that support decision making 
activities. Decision support systems can be defined as 
an interactive software based systems intended to help 
decision makers compile useful information from raw 
data, documents, personal knowledge and or business 
models to identify and solve problems and make 
decisions (Power, 2003). 
According to Power (2003), two main areas of research 
have helped the evolution of the concept of Decision 
Support Systems. The first is theoretical studies of the 
organisational decision making done at the Carnegie 
Institute of Technology, during the 1950 s and early 
1960s and the second is the technical work of 
interactive computer systems mainly carried out at the 
Massachusetts Institute of Technology in the 1960s.
The concept of DSS became an area of research of its 
own in the middle of the 1970s before gaining in 
intensity during the 1980s. In the middle and late1980, 
Executive Information Systems (EIS), Group Decision 
Support Systems (GDSS) and Organisational Decision 
Support Systems (ODSS) evolved from the single user 
and model oriented DSS. Data warehousing and 
Online Analytical Processing (OAP) began broadening 
the area of DSS. As the turn of the millennium 
approached new web based analytical applications 
were introduced. 
It is clear that DSS has a multi disciplinary foundation 
including data base research, artificial intelligence, 
human computer interaction, simulation methods, 
software engineering, and telecommunications.
Power (2003) used the mode of assistance as a criterion 
and tried to differentiate DSS in to four major 
categories as follows. 
1. Model driven DSS 
Model driven DSS use data and parameters 
provided by users to assist decision makers in 
analysing a situation. 
2. Communication Driven DSS  
This category emphasises access to and 
manipulation of a series of internal and  
external data.
3. Document Driven DSS 
Manages, retrieves and manipulates unstructured 
information in a variety of electronic formats.
4. Knowledge Driven Decision Support Systems 
Provides specialised problem solving expertise 
stored as facts, rules, and procedures or similar 
structures.
There is a theoretical possibility of building a Decision 
Support System in any knowledge domain. One such 
example is a Clinical Decision Support System for 
medical diagnosis. Decision Support Systems are 
extensively used in business and management. The 
application of Decision Support Systems in these areas 
is believed to facilitate faster decision making, 
identification of negative trends and better allocations 
of resources. It can be used in any field including 
healthcare, where organisation is necessary. Power 
(2003) explains the benefits of Decision Support 
Systems as follows:
1. Improves personal efficiency
2. Expedites problem solving 
3. Facilitates inter personal communication
4. Promotes learning or training
5. Increase organisational contacts
The Planning Support System is a derivative of DSS 
(Theo, 2001). It has become a widely accepted term 
because it is a broader concept than the Decision 
Support System. This concept can be used in the 
development of an automated planning solution based 
on existing health information in developing countries. 
It should also be noted that planning and management 
cannot be fully automated. Good planning and 
management of any organisation including healthcare 
in developing countries depends on many factors. 
Thus computation and all its capabilities will play 
only a supporting role in these activities.
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